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The measurement of the distance to an object is basic and important in various 
engineering fields. Distance measurement methods have been developed using laser 
light, ultrasonic waves, microwave radar, and GPS, etc. Each method has advantages 
and disadvantages, and the distance is measured using an appropriate method 
according to its measurement purpose. Of these methods, two measurement methods 
using laser light and ultrasonic waves are very often used. For the purpose of the 
distance measurement using audible low-frequency sound, we propose a 
measurement method to determine the distance to a target by using the sound speed 
and the propagation delay time between a sound source and a target. In this study, a 
distance measurement method using low-frequency single-shot sound is used to 
enable distance measurement in a room or the woods where there are obstacles that 
are difficult to measure with a usual ultrasonic range finder or laser range finder. 
We consider a method of measuring the distance from the sound propagation time 
between two microphones without using the reflected wave from the object. The 
effectiveness of this method is experimentally confirmed by applying it to the actual 
measurement. 
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気温T [℃]、気圧H [hPa]、その時の飽和水蒸気圧をp [hPa]とすると、水蒸気を含む空気中の伝
搬速度V [m/s]は次式で表される4。  
          (1) 
ここで、𝑉𝑉′は乾燥空気中における音速であり、気温Tにより次式で算出される。通常は、この
気温Tのみを考慮した次式が用いられる。  








𝑉𝑉′ = 331.45 + 0.607𝑇𝑇 
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𝑝𝑝 = 6.11 × 10𝑎𝑎𝑎𝑎/(𝑏𝑏+𝑎𝑎)                                  
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                         時刻 [sec] 
 





ホンの検出電圧を測定した結果の一例を Fig.2 に示す。ここで、マイクロホン A はスピーカ
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Table 1 Measured distances at 30[m] 











1 25.5 1003.2 348.78 85.74 29.905 -0.095 
2 25.6 1003.2 348.86 85.94 29.981 -0.019 
3 25.6 1003.2 348.86 85.72 29.904 -0.096 
4 25.6 1003.2 348.86 85.74 29.911 -0.089 
5 25.6 1003.2 348.86 86.14 30.050 0.050 
6 25.6 1003.2 348.86 86.22 30.078 0.078 
7 25.6 1003.2 348.86 86.16 30.057 0.057 
8 25.7 1003.2 348.93 85.80 29.938 -0.062 
9 25.7 1003.2 348.93 86.08 30.036 0.036 
10 25.7 1003.2 348.93 85.80 29.938 0.062 
 
 
Fig.3 An arrangement of experimental apparatus 
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10 10.013 0.013 0.032 0.1 
20 20.001 0.012 0.043 0.0 



































Fig.4 Actual experiment of sound insulation barrier 
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Fig.5 Actual scene of experiment 
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